Introduction. While the Pioneer Venus altimeter, Earth-based radar observatories, and the Venera 15-16 orbital imaging radars provided views of large-scale tectonic features on Venus at ever-increasing resolution [I-41, the radar images from Magellan constitute an improvement in resolution of at least an order of magnitude over the best previously available [5] . A summary of early Magellan observations of tectonic features on Venus has been published [q, but data available at that time were restricted to the first month of mapping and represented only about 15% of the surface of the planet. Magellan images and altimetry are now available for more than 90?6 of the Venus surface. Thus a more global perspective may be taken on the styles and distribution of lithospheric deformation on Venus and their implications for the tectonic history of the planet.
Generalizations. Much of the tectonic behavior on Venus appears to be more reminiscent of actively deforming continental regions than of oceanic regions on Earth. In particular, as in tectonically active continental areas, deformation is typically distributed across broad zones one to a few hundred kilometers wide separated by comparatively stronger and less deformed blocks having dimensions of hundreds of kilometers. On Earth, the continental lithosphere in tectonically active areas is weaker than typical oceanic lithosphere because of the greater thickness of more easily deformable crust. As noted above, because of the higher surface temperature on Venus, the likely comparable lithospheric thennal grachents on Venus and Earth [20, 21] , and the strong temperature dependence of ductile behavior, the lithosphere on Venus should behave in a weak manner for crustal thicknesses less than are typical of continental regions on Earth. Sfatus of Modek. A major challenge in unravelling the tectonic evolution of Venus is to understand the interaction between mantle convection and the lithosphere. The hotspot [22] and coldspot [23] models for the formation and evolution of major highlands on Venus are distinguishable on the basis of the predicted sequence of events and the time-dependent relationship between topography and gravity. Both models face difficulties in their present forms, however, at least partly because both the rheology of the upper crust of Venus and the observed patterns of magmatism and deformation are more complex than cumat models for the deformation and magmatic response of the crust to mantle flow. Any global tectonic model, of course, must also consider the formation and characteristics of the lowlands, including the large apparent depths of isostatic compensation [22] and relatively recent lowland volcanism [24] . All dynarnical models to date require special pleading to explain Ishtar Terra. Both the rifted, volcanically active highlands and coronae are generally regarded as sites of upwelling mantle flow and magma generation by pressure-release partial melting of mantle material. These two classes of features, however, have very different tectonic and morphological manifestations at the Venus surface. If both are products of mantle upwelling, then multiple scales of mantle convection are indicated and the different morphologies of the two classes of features must be related to differences in the geometry, buoyancy flux, or duration of flow in the two types of upwelling regions. The assessment of existing dynamical models for the tectonic evolution of Venus and the development of the next generation of models will require an understanding of geological relationships at all scales, from the highest resolution available to global patterns. High-resolution measurements of the global gravity field later in the Magellan mission will provide key data for testing and refining d e l s .
